K2BaNi(NO2)6, cubic, Fro3, a= 10.7800(4) A, at 295 K (2= 1.54051 A), Z=4, Dx=2.918 gcm -3. Some crystals appear to have the space group Fm3m. An independent structure analysis has been carried out for one crystal of each type. The hexanitronickelate ion has m3 symmetry with a Ni-N bond length of 2.080(2) /~. The N-O bond distance is 1.248(2) A and the O-N-O angle is 117.2(2) °.
Introduction. Buff-colored crystals of K2BaNi(NO2)6 were obtained by the method of Goodgame & Hitchman (1964) . Systematic absences (hkl with h+k, k+l, or h + l odd) and the diffraction symmetry indicate the space group Fro3. However, some crystals from the same batch show m3m Laue symmetry. This paper reports two independent structure studies of the title compound. One data set is from crystal M3 which had m3 Laue symmetry, the other, from crystal M3M which had m3m Laue symmetry.
The true symmetry of the hexanitronickelate(II) ion is m3. The higher apparent symmetry (m3m) arises either because of disorder or perhaps from a type of twinning which gives a similar diffraction pattern. These possibilities are considered below.
The cell constants for crystal M3 given above were determined from the least-squares refinement of 20, 09 and Z values for 18 Cu Kel reflections (84 ° < 20 < 85 °) with 2= 1"54051 A. The cell constants of crystal M3M, determined with Mo Kel radiation, were identical. Data collection conditions for both crystals were identical with those used for K2PbNi(NOz)6 (Takagi, Joesten & Lenhert, 1975b) . Further details of the data crystals, data sets* and refinement parameters are given in Table 1 .
The data for crystal M3M were collected first and refinement began with space group Fro3 and parameters obtained from K2PbNi(NO2)6 (Takagi, Joesten & Lenhert, 1975b) . We soon discovered that the two crystals were not isostructural as expected and a reexamination of the KzBaNi(NO2)6 precession fihns showed m3m symmetry rather than the m3 symmetry previously seen in other cubic nitrite crystals of the * A list of structure factors of both crystals (M3, M3M) has been deposited with the British Library Lending Division as Supplementary Publication No. SUP 30965 (4 pp.). Copies may be obtained through The Executive Secretary, International Union of Crystallography, 13 White Friars, Chester CH1 1NZ, England. -0.9 -0.8 Extinct. parameter (r*) 0"0795 x 10 -4 cm 0"0809 x 10 -4 cm type M2M'M"(NO2)6. The refinement model was modified to provide m3m symmetry by allowing each NO2 group to be disordered with 50 % occupancy in each position. This model, including the oxygen occupancy factors, was refined to R=0.017. Since the alternate NO2 orientations gave equal occupancy factors, the space group was changed to Fm3m and the refinement repeated with re-averaged data. The residual dropped to 0.015 thus confirming the higher-symmetry space group for crystal M3M. Final parameters are reported in Table 2(a). More than a dozen crystals were then surveyed in an effort to determine if all K2BaNi(NO2)6 crystals show apparent m3m symmetry. About half of those surveyed had m3 symmetry. Data for one of these, crystal M3, was collected (see Table 1 ) and the structure refined in space group again found to be disordered but with unequal occupancy in the two alternate positions. Oxygen occupancy was refined initially, then fixed to correspond to the chemical formula. The final parameters are reported in Table 2(b) . Refinement, weights, scattering factors (anomalous dispersion for the heavy atoms) and computer programs are given in Takagi, Joesten & Lenhert (1975b) with final values shown in Table 1. Discussion. The K2BaNi(NO2)6 structure reported here ( Fig. 1) was selected for study to allow comparison with K2BaCu(NO2)6 (Takagi, Joesten & Lenhert, 1975a) and K2PbNi(NO2)6 (Takagi, Joesten & Lenhert, 1975b) .
The interatomic distances and angles for both the K2BaNi(NO2)6 crystals reported in this paper are given in Table 3 . Comparison of these results with (3) 1"245 (2) 1"258 (8) 2"866 (2) 2"864 (2) 2"871 (6) 3-151 (1) 3.151 (1) 3.143 (4) 117.2 (2) ° 117.0 (2) ° 117.9 (5)
The variation in K-O distances can be rationalized by considering the crystal structure. The M"-NO2 bonds are oriented along the crystallographic axes ( Fig. 1 ) and the metal (Ba 2+ or Pb z+) is located between the NO2 groups of adjacent M"(NO2)~-ions. The unit cell size is thus seen to be determined by the size of the M"(NO2) 4-group and the M' counter ion. The other counter ion, M, at ~4, ~-~ ±4, -~4/, occupies the space between layers of M' and M" ions with four M"(NO2)~-groups arranged tetrahedrally around it (Fig. 2) . The K-O distances seem to be a result of the 'pocket' size rather than a factor in determining it.
The apparent m3m symmetry of one of the crystals studied could be due to a random distribution of NO2 groups rotated 90 ° away from those shown in Fig. 2 . A similar 90 ° rotation either of randomly distributed Ni(NO2) 4-ions or of all Ni(NO2)64-ions in an extended region of the crystal could explain the higher symmetry. As noted above, all K2BaNi(NO2)6 crystals examined show evidence of this 'disorder'. K2PbNi(NO2)6 (Takagi et al., 1975b) shows no 'disorder' at all.
We are unable to offer a conclusive argument to explain the presence of 'disorder' in K2BaNi(NO2)6 and its absence in K2PbNi(NO2)6. However, we note that if an NO2 group is rotated 90 °, the O-O distance between nearest Ni(NO2)6 neighbors is reduced from 3.28 to 2.25 A if M' is Ba and from 3.15 to 2-12/~, if M' is Pb. This suggests that the short O-O interaction required to alter the m3 symmetry is too costly in energy in the Pb crystals but acceptable in the case of the larger Ba counter ion. The corresponding intraion, O-O, distances change from 3.37 to 2.36 ~ when one NO2 group in the Ni(NO2)~ion is rotated 90 °.
These intra-ion distances are of course the same for crystals with either Ba or Pb counter ions.
An alternative explanation of why K2BaNi(NO2)6 shows disorder and KzPbNi(NO2)6 does not may be related to the bonding properties of Ba 2+ and Pb 2+ rather than to their size. Greater covalent character in the Pb-O bonds may present a significant barrier to NO2 group rotation independent of the close approach of neighboring O-O atoms.
We conclude that either the short O-O inter-ion distance or the greater covalent character of the Pb-O bond, or both, are important factors in allowing or preventing the introduction of the 'disordered' state. Since the number of short O-O interactions or nonsymmetrical PbO12 groups would be much greater if the 'disorder' were random, it seems likely that the crystal contains domains or regions of each Ni(NO2) 4ion orientation. Such a structure should perhaps be described as a type of twinning.
